Longitudinal ultrasound at 10 MHz is generated and detected with an x-cut quartz transducer (hereafter referred to as TD) driven at its fundamental.
Commercial equipment is used to produce, amplify, and detect the TD signal.
A novel feature of our measurement is the TD-sample arrangement. The TD is pressed by a spring with a force of about 5 N onto the flat polished alkali halide surface; no bonding agent is used between the two. Because contact is made at a number of points a single unique path for the ultrasound does not exist and the output signal from the TD is very different from the bonded case.
The "noisy" signal shown in Fig. 1 
(1).
A smooth signal trace is also shown in Fig. 1 . This measurement of the ultrasonic amplitude decay with time does not make use of the TD as a detector; instead, it relies on the direct ir detection of the mechanical modulation by the ultrasound of the persistent spectral holes and antiholes in the v3 vibrational mode. For this particular comparison the sample was cooled to 2 K since the persistent spectral effects only occur at low temperature.
The overall coincidence between the TD and the optical signal provides convincing evidence that our no-bond technique can be used to measure samples with small acoustic attenuation.
From Fig. 1 an amplitude decay time of 4 msec (half height time) is obtained corresponding to an absorption coefficient n = 10 cm '. Because of diffraction limitations, it would be difficult to measure such small attenuation coefficients using the standard pulse-echo tech- (3) where A is the constant describing the absorption strength, T is the sample temperature, and eo the ultrasound frequency. The absorption has a maximum value at the temperature T(cx max) where tdr= l. By choosing a value E for the activation energy the value~0 for the relaxation time at high temperatures is fixed. The calculated values identified by circles in Fig. 2 At fixed concentration the absorption is relatively constant in magnitude up to 3 K but then decreases rapidly between 4 and 10 K. The appearance of this low-temperature absorption indicates that another degree of freedom of this defect-lattice system is being excited. The temperature signature is not consistent with a simple activation process nor with a phonon-assisted tunneling process. The activation process, represented by the dashed line (E' = 0.5 meV and ro, = 3X 10 sec) in Fig. 4 does not agree with the data at the lowest temperatures. Table I 
